The gene Lr19, derived from Agropyron elongatum provides effective resistance against leaf rust in Northern India. To develop improved wheat lines in the background of HS240, HS295, rust resistance from FLW20 possessing Lr19 was involved to generate back cross populations and confirm resistance through host-pathogen interaction and molecular marker. The SCAR marker SCS265 512 was used to validate Lr19 in back cross plants transferred from FLW20. Results of HPI test and molecular marker assisted validation for Lr19 showed 88-93 percent consistency, indicating that both the techniques are mutual exclusive for effective selection of Lr19. Fixed gene populations are now ready for station trials.
Leaf or brown rust, caused by the Puccinia triticina Eriks. is a widespread disease of wheat and causes significant losses (Park et al. 2007 ). Severe leaf rust epidemic with severity ranging 60S-80S occurred over an area of 4m ha in Uttar Pradesh, Punjab and Haryana in 1993 (Nayar et al. 1997) . To counter the fast evolving pathogen and have eco friendly management of leaf rust, deployment of cultivars carrying novel resistance is a viable option. About 76 Lr genes conditioning resistance against leaf rust have been documented (McIntosh et al. 2008) . The Agropyron elongatum derived Lr19 provides effective resistance against all the prevalent pathotypes of Puccinia triticina, including the most virulent and predominant pathotype 77-5 (121R63-1) of Indian sub-continent (Tomar and Menon 2001; Huert-Espino et al. 2011 ).
Marker assisted selection has become very effective and useful tool to confirm resistance at any stage of plant whereas phenotypic markers often can be identified at a specific growth stage (Singh et al. 2004) . The study was aimed at developing improved wheat lines possessing Lr19 by using both hostpathogen interaction (HPI) test and molecular marker.
Two wheat cvs of Northern hills, HS240 (BOW"S"/ PAVON"S"), HS295 (CQT/AZ// IAS55/ALD/3/ALD/ NAFN/4/PJN/PEL SL) and rust resistant genetic stock, FLW20 (PBW 343/Agatha=T4=Tc+Lr19//FLW6) were involved to generate F 1 's, BC 1 F 1 's and BC 2 F 1 's. The material comprising parents, F 1 's and backcross generations along with sets of differentials were raised in aluminum trays containing a mixture of loam soil and farm yard manure. Seven day old seedlings were inoculated with pure culture of pathotype 77-5. The inoculated seedlings were atomized with fine mist of water and placed in dew chambers for 48 hrs at 20+2 o C for leaf rust with 12-16 hours daylight for initiation of infection. The seedlings were then shifted on to the green house benches till recording of infection types (IT). The seedling reaction for IT of leaf rust was recorded after a fortnight according to Stakman et al. (1962) . Dharam Pal et al. [Vol. 75, No. 2 The SCAR marker SCS265 512 (Gupta et al. 2006 ), a locus specific marker for single band amplification was used to characterize, parental and backcross generations for the presence of Lr19 gene. DNA was extracted by CTAB method of Rogers and Bendich (1985) . PCR amplification with SCAR primer for Lr19 was performed in a 25µl reaction mixture containing 10mM Tris-HCL (pH 8. (Gupta et al. 2009 ).
Molecular marker assisted selection in back cross generations
One hundred and sixty one plants of back cross (HS240/FLW20//HS240) generation recorded as resistant through HPI test were validated using SCAR marker SCS265 512 , linked to Lr19, of which 150 plants were observed as positive for Lr19 (Fig. 1) . Similarly, a population of 40 leaf rust resistant plants of another back cross (HS295/FLW20//HS295) analyzed for the presence of gene specific SCAR marker SCS265 512 , 35 were positive for Lr19 (Fig. 2) . Twenty eight plants of BC 2 F 1 (HS240/FLW20//HS240) showing resistance through HPI test were further validated using SCAR marker SCS265 512 , 26 were positive for Lr19 (Fig. 3) . However, few HPI tested resistant plants were observed as negative for Lr19 using molecular marker might have been escaped.
Results of HPI test and molecular marker assisted validation for Lr19 showed 88-93 percent consistency, indicating that both the techniques are mutually exclusive for effective selection of Lr19. Hence, the use of HPI test and gene based molecular marker validation makes the selection more precise for the target genes in resistance breeding programmes. It was suggested by Eriksen et al. (2004) that the genes effective at seedling stage tend to contribute greater effects on the rust phenotype. The rust resistance genes fixed in early back cross generations would prove an effective strategy to isolate potential leaf rust resistant genotypes in wheat.
